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KEYWORDS : POLYDIACETYLENE / NANOCOMPOSITES / POLYMERIZATION TIME
/ COLORIMETRIC RESPONSE

KUNRUETHAI FAISADCHA : EFFECTS OF POLYMERIZATION TIME AND
ZnO PARTICLE SIZE ON COLORIMETRIC RESPONSE OF
POLYDIACETYLENE VESICLES/ZnO NANOCOMPOSITES. ADVISOR : ASST.
PROF. NISANART TRAIPHOL, Ph.D. 139 pp.

This research focuses on improving the properties of polydiacetylene
vesicle/ZnO nanocomposites. Effects of polymerization time and ZnO particle size on
colorimetric property of the nanocomposites are investigated. The 10, 12-
pentacosadiynoic acid (PCDA) is used as the monomer and polymerization time is
varied from 10 sec to 120 min. The results of colorimetric response to temperature
demonstrate that the increasing of UV irradiation periods cause the color changing of
nanocomposite suspension to take place at lower temperature. In addition, the
nanocomposites polymerized for less than 60 min display completely reversible
thermochromism while the reversibility decreases for nanocomposites polymerized
for 60 min and longer. Similar colorimetric responses are also occurred in the
nanocomposite films. = The colorimetric response to pH shows that the
nanocomposites polymerized for 10 sec to 5 min are more sensitive to acidic pH and
exhibit higher degree of color transition when compare to the nanocomposites
polymerized for more than 30 min. On the other hand, all of the nanocomposites are
relatively stable in basic condition. Their colors slightly change at pH 13.28. Study on
the colorimetric response to solvents including propanol, THF and chloroform
exhibits no color transition of the nanocomposites. For effects of ZnO particle size, it
is found that the nanocomposites prepared with ZnO particle size of 65.31 174.56

and 224.54 nm exhibit similar color transition from blue to purple at 80 °cC.
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NIZLIR9LLAY (Laser light scattering) (Mastersizer 2000; Malvern Instruments, Ltd.)

2. AnEaNtiEnINIENIWAUNNINIEAFaaedandisilsznay faawmatia
NA2qaNITALBIANATEULLLABINIIA (Scanning Electron Microscope, SEM) (JEOL
JSM6400) Tnavenansuaouaasdanidlsznouasuunszanalas wdafialdudien
LRGN

3. Anwndnig uinen taseasnaqania LLZ\]ZﬂJu’]m'ﬂiéﬂ’]m%ﬂLﬁﬁl’]‘fj'ﬂdﬁ/@ﬁlﬁ\ﬁ
Usznay AremAtANABI9aNITANBLANATBUKULAB9MIU (Transmission Electron

Microscope, TEM) (JEM-2100) Tnein1sneingaisiaauagsdaniaatsenaadUunsnneduns

1
= v

uazielsluiteignmgfies

4. Anwuglarduaesiandlizneu feamaiingunsusaaulninsalnil (FT-
IR spectroscopy) (Spectrum One; Perkin-Elmer) lngiinansuaauagsdanimalsznauaslu
Auzide LL&Q#&%iﬁLLﬁQﬁ@qMMQﬁﬁ@Q mmfuﬁﬁmgmiﬁlﬂum HANNITARTIsENaL
U KBr whasntuglfluwun press disc dwisumaaesiazideninmlagliunnis

ABINULAY (transmittance)

a

3.7.13 andansilasudidailasuudasaniugi

u

Anwnnsnavauesseguiniinanisasudaesansuauassdanilsznaud

wrtNANayNIATetaan|miie 3 1uinAe 65.31 unlwwms, 174.56 wnTWNATLAY 224.54
wnluwms Tnediranzinisganauuasesaisuasuaesdandatsznanludosgungi 30 D9
100 R9ANTALTES f;i'af;ll,ﬁﬁi@\i UV-VIS Spectrophotometer (Specord S 100 B,Analytik Jena)
LL@:ﬁ’]mﬁLﬁmzﬁmm@@mﬂﬁumﬂwﬁqqmmmqm?qlumg\i wel 250 9 800 w1 Twms Tneli
finadaleeauudaflu blank lunmmasesarldansazasmetnalszunn 4 Taaans ldlu

quartz cuvette antiuin llfinlu water bath IngaziiugUURAIUATIAE 5 aeALTALTH A

uazpsgungd 3ilunan 5 wii udai ll@nmaniinisganauuas
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3.8 MsAnEHaraIIUInaYMATINaanldaReaNTANsAaLAURIAA U HUR
Aanunei@aidelsznaussavunlunadlavaiiaundina/deanaantds

lunnameaaiiiNsERaNAaNLNTandelsznay Taasdanainaisuaouaas
Fapudsilsenaunsraalaanisdiuiasuauinayniavesdesaanlos 1Hun 65.31 iy
A3, 174.56 W TINATIAY 224.54 U1 TuNAT Inaldunaulasdani1smseNaainge 3.3
Yo oare dns - 4 ad o 4 -
mnuumﬂ@umwimmwM@umummﬂﬂ@ﬂumLu@umﬂﬂ@ﬂuuﬂmgmuqm
TnadnAIN19gANARLAIIgIUUNNFNS7 FiaelAsad UV-Vis Spectrophotometer (Specord S
100B,Analytik Jena) uazi1n133LAsIziAINIIAANALLAY lLT9ANENIARL 250 TIY 800
wluwnns Ineldnszanaladiiu blank Tunismaaesiiazyinnisauiduunangamniluges

30 119 200 aAEALTad TnaasiINIRANg UMY IWNNTaLTUATIAL 10 BIATALTHE LAY

b

a

o < & = < o P " dl a =
F’NVLQV]@M'V]JWNHH”]L‘]JHLQ@’] 5 U @qﬂuuu’]‘lﬂq@ﬂ’]ﬂ’]?@ﬁﬂ@uLL@\TWQMMQNWWQW U

q a

goIMNH 200 B9ANLTALTHA
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10,12-pentacosadiynoic acid (PCDA)

Zn0O nanoparticles + DI water

-Filtered 0.45 pm

'

Purified PCDA monomers

-Dissolved in chloroform

-Evaporated chloroform at ~50 °C

- ZnOconcentration; 10, 20, 30, 40 wt%
- ZnO particle size; 65.31 nm, 174.56 nm,
22454 nm

Ultrasonicated by

probe for 5 min

A 4

ZnQO suspension

A 4

ZnQO suspension was added into

purified PCDA monomers

A

-Ultrasonicated in bath at 75-80 °C for 30 min
-Refrigerated overnight

-UV irradiated (A~ 254 nm, 10 W);

10 sec, 1, 5, 30, 60, 90, 120 min

-Filtered 1.2 pm

A 4

PCDA/ZnO nanocomposite
suspensions

- Particle size distribution

Mixed into PVA

solution, Poured on
Drop cast on glass slide
Petri dish and dried

at room temperature

A 4 \ 4

(laser light scattering)

- Colorimetric response to

PCDA/ZnO nanocomposite PCDA/ZnO nanocomposite

film by drop casting thin film embedded in PVA

temperature, pH, solvents
(UV-VIS Spectrophotometer)

- Particle size &
Microstructure (AFM, SEM, TEM)

- Functional group (FT-IR)

g1

A 4

Colorimetric response to temperature

(UV-VIS Spectrophotometer)
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Particle size (nm) Particle size (nm)
(n) (1)
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0 Lo LTI A1
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Faraanlan bt foamAlANIINIZIATLAY (Laser light scattering) W31 ayNIA
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o [ %

nguayn1Aatlugag 0.04 19 30 Tulasiums uazdae 0.2 D19 600 THIATINAT ATNRNAL A

wanslugili 4.3

10
—2Zn0 65.31 nm
9 —Zn0 174.56 nm
8 A Zn0 224.54 nm
7 .
S 6 -
£
5 97
S 4]
3 .
2 .
l .
0 - T a T ¢ T - 1
0.01 0.10 1.00 10.00 100.00 1000.00

Particle size (um)

717 4.3 nanszansrIneuNIATBNEsLIIaasEeTaan s lutinrdn leaeuudo nadinu

n9eams lindsnangy unan 5w
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waadateenled Tnaidenifeuniaiefaenlasfauaeunaneawiatiu 65,31 wily
wins uazUiuiAsu Banmaesdieenladidu 10, 20, 30uaz 40 wWeiduslagtiminaes
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4.2.1 AUIAUASNTNTLALUUIADYNA

NNIANEIANLTANINNIENTNIBNA suLIuaRedanTILsznal PPCDA 1naLAs/

Fafeanlaanatsgaiunad 5 uruaz 60 Wi udansesfatmaglaaianaiauin 0.8
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Tuasau TnAN¥ITUIALAZNIINTZANHTUIABUNIATBIATTULIUARE ALY AotnATiA
NNTNTELALUAN (Laser light scattering) f«mﬂm@mﬁmm:ﬁﬁumﬂugﬂﬁ 4.4 WU FaRLIS
Usgneuiithunnsanefedyiluszasionn 5 wiiluaz 60 W faunmeuniafilndifesiu
TmﬂmmmumﬁmQL%qﬂizﬂ@uﬁmmﬁq@ﬂN HauineynIAnszaeag lugae 30 De 250
U TUILAT LAZAINANTRITABYNA Ve d(0.5) Ta9a1Tuaataasfiatagiuiu 5 und

WAL 60 UNT HAWYINAL 106 hay 111 U TINAT AMNATGL
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—PPCDA/ZnO_uv5 min

12 1 —PPCDA/ZnO_uvlh
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0.01 0.10 1.00 10.00
Particle size(um)
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AATZAAINATY ADAARDIALIUAITE84 Traiphol wazAnuy (2011)%% AlEN1n19ANE
anwnurlasadaanIadivneavesiandvlszneuiaelinfesqanssmiBiannsauiuudes
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—PPCDA/ZnO_uv 5 min(blue)
—PPCDA/ZnO_uv 1 h(blue)
() < &
& = ©
3 13N ‘_ 3
g © I I~
= = © o v
: 3 N 2
w ~
c
o
= (1)
>
3500 3000 2500 1500 1000
Wavenumbers (cm™) Wavenumbers (cm-1)
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andRvialdaesnsTateantas (Nano Materials Technology Co., Ltd., Thailand)

Product name ZoNoP (Zinc Oxide Nano Particles)
Molecular formula Zn0O
Molecular weight 81.39 g/mol

Appearance White powder

Crystal phase Zincite (hexagonal)

Purity 99.5 % +
Average particles size 20-40 nm
Specific surface area 26.22 m2/g

Bulk density 0.14 g/cc
True density 5.6 g/cc

P.H. 7-8

Melting point 1975 °C
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